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DETAILED ACTION 

Status of the Application 

1 . Applicant cooperation is required in correcting any errors of which applicant may become aware in 
the specification. 

Claims 1-27 are pending in this application. 

Claims 1-10, 12-14, 16-17 and 19-27 are rejected under 35 U.S.C. 102. 
Claims 11, 15 and 18 are rejected under 35 U.S.C. 103. 

Information Disclosure Statement 

2. Acknowledgement is made that the information disclosure statement filed on 3/17/005 has been 
received and considered by the examiner. If the applicant is aware of any prior art or any other co-pending 
applications not already of record, he/she is reminded of his/her duty under 37 CFR 1.56 to disclose the 
same. 

Claim Objections 

3. Claim 8 is objected to because of the following informalities: Lines 1-3 of claim 8 should read "The 
device as in claim 1, wherein said chamber is oriented vertically to receive the aerosol flow from the input and 
export the aerosol flow through the output," Appropriate correction is required, 

Claim Rejections - 35 USC § 112 Second Paragraph 

4. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the subject 
matter which the applicant regards as his invention. 

5. Claim 11 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite for failing to 
particularly point out and distinctly claim the subject matter which applicant regards as the invention. Claim 
11 discloses the ratio of a flow rate of sheath flow over a flow rate of the air sample is controlled between 
about 5 and 20. The phrase "about" renders the claim indefinite. 
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Claim Rejections - 35 USC § 102 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C 102 that form the basis for 
the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this country, or patented or described in a printed publication in this or a 
foreign country, before the invention thereof by the applicant for a patent. 

7. Claims 1-10, 12-14, 16-17 and 19-27 are rejected under 35 U.S.C. 102(a) as being anticipated by 
Flagan et al. (U.S. Patent # 6,330,060). 

8. Considering claims 1, 7 and 8, Flagan discloses (col. 3-4) a device (100) comprising: 

a. a cloud condensation nuclei chamber (120) having an input (110) to receive an aerosol flow 
(i.e., aerosol flow), a region (between 120a and 120B) of supersaturation to grow cloud condensation 
nuclei, and an output (150) to export the aerosol flow, the column cylindrically (column shaped is 
cylindrically shaped) shaped to direct aerosol flow along an axis of the cylinder and oriented vertically 
(col. 3, line 30) to receive the aerosol flow from the top and the output to export the aerosol from 
the bottom,; and 

b. a thermal control (140) engaged to said chamber (120) to produce a monotonic thermal 
profile in a stream-wise direction of the aerosol flow from said input to said output in said chamber 
(monotonically increasing supersaturation profile from input to output along the aerosol flow, col. 3, 
lines 7-11 and col. 4, lines 30-34). 

9. Considering claims 2-4, Flagan discloses (col. 4, lines 19-24) a temperature in said chamber 
monotonically increasing, linearly increasing or non linearly increasing along the aerosol flow (temperature 
profile along the column (applicants' chamber) can change in an alternating manner between high and low 
temperatures (applicants' nonlinearly increasing along the aerosol flow) or the temperature increases between 
the input and the output (applicants' monotonically increasing and linearly increasing along the aerosol flow). 
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10. Considering claim 5, Flagan discloses (col. 3-4) a flow control mechanism (114) to split an air sample 
flow (col. 4, line 62) into the aerosol flow (112) and a sheath flow (114), wherein the sheath flow is directed 
along inner surfaces of said chamber to keep the aerosol flow away from the surfaces. 

11. Regarding claim 6, Flagan discloses (col. 4, lines 45-59) controlling the aerosol flow and the sheath 
flow and that the sheath flow has a sheath flow rate higher (i.e., sheath flow increases) than a flow rate of the 
aerosol flow. 

12. As per claims 9 and 16, Flagan disclose (col. 3-4) a cloud condensation nuclei measuring apparatus 
comprising: 

a. a chamber (120) to receive an air sample (i.e., aerosol) and to keep said air sample in a region 
of supersaturation within a specified range; 

b. a heating system (140, temperature controller) providing an increasing temperature gradient 
along the axis of said chamber in the direction of flow; and . 

c. an optical particle counter (130) coupled to said chamber to measure particles in said air 
sample output by said chamber and to provide a count indicative of particles within a selected size 
range. 

13. Regarding claim 10, Flagan discloses (col. 4, lines 36-59) a flow control mechanism (mass flow 
controller, 114) to provide a sheath flow (114) around the air sample (112) in said chamber (120) and to keep 
the air sample away from side walls of said chamber. 

14. As per claim 12, Flagan discloses (col. 3, line 45 - col. 4, line 5) a heating element (hot column 
segment (220)) to heat the sheath flow at a temperature above a temperature of an end of said chamber 
receives the air sample. 

15. Regarding claim 13, Flagan discloses (col. 3, lines 50-51) said chamber has a wetted inner surface 
(i.e., side wall of the flow channel is wetted). 

16. Regarding claim 14, Flagan discloses (col. 3, lines 50-54) said chamber has a layer of a filter paper on 
the wetted inner surface (i.e., filter paper lines the side walls of the wetted inner walls of the flow channel). 
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17. As per claim 17, Flagan discloses (col. 4, lines 19-24) a temperature along the axis of the chamber 
linearly increases (i.e., temperature increases between the input and the output). 

18. Considering claim 19, Flagan discloses (col. 3, line 45 - col. 4, line 5) a thermal gradient diffusion 
chamber (thermal conductive tube, 230) for inclusion in a cloud condensation nuclei measurement apparatus 
comprising a heat source (22) to create an increasing temperature gradient in the direct of flow of an air 
sample in said chamber. 

19. Regarding claim 20, Flagan discloses (col. 3, lines 50-51) said chamber has a wetted inner surface 
(i.e., side wall of the flow channel is wetted). 

20. Regarding claim 21, Flagan discloses (col. 4, lines 19-24) a temperature along the axis of the chamber 
linearly increases (i.e., temperature increases between the input and the output). 

21. Considering claim 22, Flagan discloses (col. 3-4) a method for conditioning a sample in a cloud 
condensation nuclei measurement apparatus, comprising: 

a. subjecting a sample (1 12) passing through a column (120); 

b. subjecting said sample to an increasing temperature gradient in a direction of sample flow 
(i.e., temperature increases between the input and the output of the column). 

22. Considering claim 23, Flagan discloses (col. 4, lines 46-59) using a sheath flow (114) around the 
sample flow (112) to keep the sample flow from inner surfaces of the column (120). 

23. Regarding claim 24, Flagan discloses (col. 3, lines 50-51) said chamber has a wetted inner surface 
(i.e., side wall of the flow channel is wetted). 

24. Considering claim 25, Flagan discloses (col. 3-4) a method, comprising: 

a. directing an aerosol flow (112) through a cloud condensation nuclei chamber (120) to grow 
particles due to condensation from supersaturation; and 

b. controlling a temperature profile (140) of the chamber along the aerosol flow to produce a 
nearly constant supers taturation along the chamber. 
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25. Regarding claim 26, Flagan discloses (col. 4, lines 46-59) providing a sheath flow (114) around the 
aerosol flow (112) to reduce particle loss caused by contact of particles in the aerosol flow and inner surface 
of the chamber (i.e., controlling filtering of particles). 

26. Regarding claim 27, Flagan discloses (col. 4, lines 19-24) a temperature of the chamber increases 
monotonically along the direction of the aerosol flow (i.e., temperature increases between the input and the 
output). 

27. Claims 1, 7-9, 16, 18, 22 and 25 are rejected under 35 U.S.C. 102(a) as being anticipated by Russell 
et al. (U.S. Patent #5,922,976). 

28. Considering claims 1, 7 and 8, Russell discloses (col. 5-7 and 13-14) and shows in figure 1, a device 
(100) comprising: 

a. a cloud condensation nuclei chamber (162) having an input (161) to receive an aerosol flow 
(i.e., aerosol flow), a region of supersaturation to grow cloud condensation nuclei, and an output 
(166) to export the aerosol flow, the column cylindrically (disk shaped tubing) shaped to direct 
aerosol flow along an axis of the tubing and oriented vertically (see fig. 1) to receive the aerosol flow 
from the top and the output to export the aerosol from the bottom; and 

b. a thermal control (temperature is controlled, col. 5, lines 10-18) engaged to said chamber 
(162) to produce a monotonic thermal profile in a stream-wise direction of the aerosol flow from 
said input to said output in said chamber (controls the temperature of the saturation in the 
condensation nucleus counter, col. 5, lines 10-18). 

29. As per claims 9 and 16, Russell disclose (col. 5-7 and 13-14) and shows in figure 1, a cloud 
condensation nuclei measuring apparatus (100) comprising: 

a. a chamber (162) to receive an air sample (i.e., aerosol) and to keep said air sample in a region 
of supersaturation within a specified range; 

b. a heating system (temperature is controlled, col. 5, lines 10-18) providing an increasing 
temperature gradient along the axis of said chamber in the direction of flow; and 
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c. an optical particle counter (154) coupled to said chamber to measure particles in said air 
sample output by said chamber and to provide a count indicative of particles within a selected size 
range. 

30. Considering claim 18, Russell discloses (col. 6) a cloud condensation nuclei measuring apparatus 
further comprising: 

a. a second chamber to receive a second chamber (214) to receive (input valve, 210) a second 
air sample and to keep said second air sample in a region of supersaturation within a specified range; 

b. a second heating system providing an increasing temperature gradient along the axis of said 
camber in the direction of flow; and 

c. a second particle counter to measure particles in said second air sample output from said 
second chamber and to provide a count indicative of particles within a selected size range. 

31. Considering claim 22, Russell discloses (col. 5-7 and 13-14) a method for conditioning a sample in a 
cloud condensation nuclei measurement apparatus (100), comprising: 

a. subjecting a sample (aerosol) passing through a column (162); 

b. subjecting said sample to an increasing temperature gradient in a direction of sample flow 
(controls the temperature of the saturation in the condensation nucleus counter, col. 5, lines 10-18). 

32. Considering claim 25, Russell discloses (col. 5-7 and 13-14) a method, comprising: 

a. directing an aerosol flow (i.e., aerosol) through a cloud condensation nuclei chamber (162) to 
grow particles due to condensation from supersaturation; and 

b. controlling a temperature profile (temperature is controlled, col. 5, lines 10-18) of the 
chamber along the aerosol flow to produce a nearly constant superstaturation along the chamber. 

Claim Rejections - 35 USC§103 

33. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness rejections 

set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in section 
102 of this title, if the differences between the subject matter sought to be patented and the prior art are such that the 
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subject matter as a whole would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

34. This application currently names joint inventors. In considering patentability of the claims under 35 
U.S.C. 103(a), the examiner presumes that the subject matter of the various claims was commonly owned at 
the time any inventions covered therein were made absent any evidence to the contrary. Applicant is advised 
of the obligation under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was not 
commonly owned at the time a later invention was made in order for the examiner to consider the 
applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 

35. Claims 11 and 15 are rejected under 35 U.S.C. 103(a) as being unpatentable over Flagan et al. (U.S. 
Patent # 6,330,060). 

36. As per claim 11, Flagan discloses (col. 4, lines 36-59) controlling a sheath flow (114) around the air 
sample (112) but fails to specifically disclose the ratio of a flow rate of the sheath flow over a flow rate of the 
air sample is controlled between about 5 and 20. 

However it would have been obvious to one having ordinary skill in the art at the time the invention 
was made to control the rate between about 5 and 20, since it has been held that where the general conditions 
of a claim are disclosed in the prior art, discovering the optimum or working ranges involves only routine skill 
in the art. In re Aller, 105 USPQ 233. It would have been further obvious in order to control the flow ratio in 
order to have a more accurate and controlled counting of the particles through the column. 

37. As per claim 15, Flagan discloses (col. 3, lines 38-54) porous column (applicants' chamber) segments 
but fails to specifically disclose the chamber has a layer of a porous ceramic material on the wetted inner 
surface. 

However it would have been obvious to one having ordinary skill in the art at the time the invention 
was made to have a layer of porous ceramic material on the wetted inner surface, since it has been held to be 
within the general skill of a worker in the art to select a known material on the basis of its suitability for the 
intended use as a matter of obvious design choice. In re Leshin, 125 USPQ 416. It would have been further 
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obvious to have a layer of porous ceramic material on the wetted inner surface in order to provide for 
continuous flow. 

38. Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over Flagan et al. (U.S. Patent # 
6,330,060) in view of Russell et al. (U.S. Patent # 5,922,976). 

39. Considering claim 18, Flagan fails to disclose the apparatus with a second chamber, second heating 
system and second particle counter. 

However in the same field of endeavor, Russell discloses (col. 6) a cloud condensation nuclei 
measuring apparatus further comprising: a second chamber to receive a second chamber to receive a second 
air sample and to keep said second air sample in a region of supersaturation within a specified range; a 
second heating system providing an increasing temperature gradient along the axis of said camber in the 
direction of flow; and a second particle counter to measure particles in said second air sample output from 
said second chamber and to provide a cojgnt indicative of particles within a selected size range. 

It would have been obvious to one having ordinary skill in the art to have a second chamber, a 
second heating system and a second particle counter as taught by Russell, since such a modification to the 
cloud condensation nuclei measuring apparatus would increase the spatial resolution of the measuring 
apparatus (col. 6, line 61-63). 



Cited Prior Art 



40. The prior art made of record and not relied upon is considered pertinent to applicant 1 



: f s disclosure. 



a. 



Ahn et al. (U.S. Patent # 6,980,284) discloses a condensation particle counter with a heating 



controller attached to the outer wall of the chamber. 



b. 



Yoshida et al. (U.S. Patent # 6,809,314) discloses an apparatus and method for classifying 



aerosol particles in a sheath gas. 



c. 



Flagan et al. (U.S. Patent # 6,003,389) discloses an aerosol detector. 
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Conclusion 

41. Any inquiry concerning this communication or earlier communications from the examiner should be 
directed to Tara S. Pajoohi whose telephone number is 571-272-9785. The examiner can normally be reached 
on Monday - Thursday 7:30 a.m. - 4:00 p.m., EST, 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Tarifur 
R. Chowdhury can be reached on 571-272-2287. The fax phone number for the organization where this 
application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained from 
either Private PAIR or Public PAIR. Status information for unpublished applications is available through 
Private PAIR only. For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic Business Center (EBC) at 
866-217-9197 (toll-free). If you would like assistance from a USPTO Customer Service Representative or 
access to the automated information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Tara S. Pajoohi 




